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SH/N° ;u :^ X :^ ;i/ ^ - If - i:^ Mlif L T ± IE A- ;i/ ;^ X :^ ;i/ ^ - If - A M i- -6 1^ 

[0 0 0 1] 
[0 0 0 2] 

[t^5R<^^^] 

mmV^yyV^^ (TFT) ic^svATli. vSttM^:i&^M;tli#^^t^U 3> ( 

. mmh'yyv7s9<Dm^^'^o:>\^±f)mht\x^^^. w^. r®#^H^sii^ 
(siN^) m^m^Lr=.^> s o o°cmm&.±o)umvmm^r-~jv 

-r -g> :i ^ IC j; U tlT V^ -5 „ 
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[0 0 0 3] 

(PES) ^/KUx^l/>7=-l^7^ l^- h (PET) y^J^^^y 
[0 0 0 4] 

mumitz 0 ox:mm. jkux^i/^^^i^^^ h7b^e)^-5y^:^^«y ^^^^ 

[0 0 0 5] 

«'^^i#^cr^®fc;&e)^v^3^)^ J:^<z)J:e)^clif^^a;^®^sv^PE s^pet>6^6 

[0 0 0 6] 

}^^T' ^ -5 ^^f^lc^S® S^^t ^ -r -5 ^ i: ic ^ § „ 

[0 0 0 7] 
[^m $:^^-r <5 4?) ® #m] 

j-^jv:7.:n:^j]y^-if-2^^mmLX7i^m^mm^iMmt^ztiz^ vyi^m^m 

3 mii6#¥ 11-3038008 
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[0 0 0 8] 

t)^2 0 0iC^;g(D4<Ux^b>-9-;i/>':^->:ft^^^S>^9X5^^y ^S^^^liW^ 
UMiJ"^ 1 0 orijg^cDTKU^c^ l^i/T^l^^'iSf 1^- h^^ej^-sy^J^^^^y ^mWiff^ 
ZLti&,m^%. TtiV :f^^)V:f<^ ^ V ly- h (PMMA) -fj^htjt^-f^T. 
^mWt'P^V h (PC) i}^i^fjt:^^^^^v!7mW.^^i^i)^&^. 

[0 0 0 9] 

M^id!, yi^m^mmiJ^m^^nt^mmzMvxTum^m 

4 ffiliE#¥ 1 1-3038008 
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ai^;i/:3f^-tf-AcDn::^;i/dj?-^^j: *Ji£< 18^$ ti<2>o 
[0 0 10] 

J:e)^cLT^^'5ri:^cJ:t;, i^m^mm:-km^mztim'r^:i}L\z^^x^mw 

[0 0 1 1 ] 

mm<Dmm(Dmm^ 
i^AT. :i(DHm(Dmmmmiz-D\r\xmm^^mv:^jtti'^hmm'r^o 

[001 2 ] 
[0013] 

■t^^iz. m:k.it. mmumt)^2 0 o'cmm(D^v:i^^uy'>r;v'7ity (pes 

) *^^j&-5:/^x5=->y ^»^i±ic, Mxii. {£?a>^-7Xv>fb^^^ifi^:g (CV 
D) miz^V. -mitiyVny (S i Og ) 1^, mti^V^y (S i N,^ ) 1^^ 

t^itzn^(Dmmi^(D^^^j^^mm2^mm-r^o mz. m:^itAim^±miz 

5 miE#¥ 11-3038008 
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[0014] 

3 0 nm^M®T^;i/>'TX^^(7)S i 5 J: t>*MX-l«JS 5 0-10 0 n 

4 ^m-f^-t ^>mizi,t. ^--^v hthx s i. zfu'\z:7sitfxtvx^v (h 

e) is^z:^mm (Og ) (Dm^iS:^^m^^. He ^JitJ^Og iS::^(D^M^^ 
n^n5 Osccm, Ssccm^b, MM^ir^-'k 1 b O^Nft^. Si]^5 

, H e iS:;>.(DmAk 5 0 s c c m. Bij^b mT o r r i: L, MnJ^U-t 1 5 

-etl^tlS Osccm, 5sc c m^l b> ]KiC«At7-$: 1 0 OWil-t^o 
[0 0 15] 

>^f- h«M3 ic^^s-r-sspr^j'ic^t-t-s s i 02 m6_h{c, ^-hnms 
„ 3tiicj:u. ^- hmmB(D±miz. ^- hmmm4::j3^x:^s im^^ifri'X 

[0 0 16] 

?^tc, EI2 tc^-t J:e»ic, S i Og l^6±{ci/S/':;?. h7\°^-> 7 
F-lf^^-rSo :iti{CJ:U> S iMStfilcS i O2 j^6lc>i^fLTSa^-^65tc 

, Ltzti^^x¥~ hmmsizMhx^Bm^mizn'^ m(D\^-7.mm8is^t^\^ 
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[0 0 17] 

Xl/-if tf-Z^ 1 0 ^rMM-r-SriltC j; Z.<D S i JV^ 3® 

Lv^o A;i/Xl/-iftf-A 1 oicj:^MMx^;i/^-^M«, M;ilSS i 

5 *'^^$i:^if^ife-&-r. vti^^r ^viy^m^miznt>ti^ <fc e» ^itjc^ii^i 

So :R^*:e5lcti, r(Dl/-i^T--;i/®I^Cli, Mx.li> ^feSii: UTi^^S 3 0 8 
nm®Xe C 1 xaE^>>Vl/-if7b^ffiVN^tlSo ttc. S i |^ 5 CDl^JSjb'^ 3 0 n m 
"e$>-5^-^. M;ili. /N°;i/^L/-iftf-Al 0JcJ;-5Miifx:?;;i/:3Er-^^^2 0 
OmJ/cm^, A;i/>5.i{(g$: 3 0 n s , Mlif/NVl/Xi5C$: 1 0 0 0 UT 

[0 0 18] 

-/^ U >^r^^3i:t>*U 3? h:t y'^SSlC J: V - xM^lic 8 J3 J:t>* K l/>r 9 IC 

M^5-t'5Srfe'^lc^3(t-&#^^S imi 1±IC. M;tl^A 1 *>?>7&S«@1 2, « 
^13 ^m^-t^o 
[0019] 

1 0 0 nmCDS i Ml 4 $:?^fig-t-So r ® S i M 1 4 (Z)?^fig^f^ 
(D—m^mf^t. >^n-feX^*Xi: bT S i H4 , NH3 feJrt/Ng CD^g'^:^>^ 
$:ffiV\ S i H4 1 0 s c c m, N H3 (Dm.M^ 4. 0 s c c m, N 

2 (OmA^ 1 3 5 s c c }±t!^ lOOmTorr, T/^Xv/N'r?- 4 OW 
il-tSo i Ml 4 ti, l^tfJtC*il$:^;tbTfeU, =^M-re#^^S 

7 ffiSiE#¥ 11-3038008 
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[0 0 2 0] 

-tf tf-A 1 5 ^mM-t^^tK^V S i Nj^ j^l 4 ^mmi^. 3©S i i^l 
[0 0 2 1] 

m-^ti^^oiz. 7A°;i/xu-if tf-i^ i5i:LTSiNj^Mi4 ■ei^iR^ti'S J; 

i HI 4 T-®iR$4x^VA:^-^-e^oTt;. TM©#Mh^S i Ml 1 ^-©42$ 
tlTM^aHlCS i 1^1 4 $:MT*^^=fea)Tfetlti, |HI^^Cfl^V^S r il^^sT 

umi}^±^l^XL^or=.i!b. /NVv;?. i^-if tf-A 1 5 ^ LTli. ^^^<m?^^;R 

[0 0 2 2] 

t.t=.. If-A 1 5 lci;-5Mlif:n:^;i/^-?BS, A;VXi|ig, MMA 

^^fcLT#^H^S ij^l 1 $:?^^-rsl^^cMv^fc7^°;l/;^l/— tfif-Al 0 ©Ml* 

if bf-A 1 5®3^i^i: VXm^3 0 8 nni(Z)Xe C. 1 ai:^r l^-if V^ e>4x 
. aVP:^ b-if tf-A 1 5 lCi;Sfl^lifa:4'x;i/dt^-^^li, 4 0niJ/cm2 P^± 
200mJ/cm^ &,-f^ MtC li. 6 0 m J / c 140mJ/cm^ 
J^^T, ^^SUlCtil 0 Om J/cm^ IC^litl, 3 0 n s , fi^MA;!/ 

8 ffi|iE#^ 11-3038008 
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[0 0 2 3] 

&.±iz^v. m^mm-fy^^^'^^BS imiz^ijmm-^ntcL. ^i^hJ^^-hmcDm 

[0 0 2 4] 

A;!/:^ l^-if If-A 1 5 $:B^|ifLT S i 1^1 4 cfj© 
7K^$:#$gH^S ij^l Hzmfk-^^XTi^mit^noZiHz^^. #M^S i ]^ 1 

[0 0 2 5] 

l/-if tf--i:s 1 5 $:MML^7b^ofeMJM--eii. #M^Sil^l 1 

if-A 1 5(Dml^>'^°;^xiS[$: 1 0 0A;i/Xi:bT, Mlif:!!^;^^^- 
^S$:4 Om J/cm^ e>mP§6^tCft;(in$-&Tv5) < il, 
8 OmJ/cm^ i: Lt^ ^^lc>^- h«J±- K l^-T >«?SS^#'[4JcM;6'^M ^ 

o 

[0 0 2 6] 

nr^m.mzi5iii^^- hn&- Y^i^^ ymm^-\t(D. 5(Z) 

T, i^$||li>!f- (V) , ilfft«Fl^-r>«§S (A) $:^b, ^*^-7ali, 
mit:n:^;b3t^-^^$: 8 0 m J / c , mM^-^^l^B^ 1 0 0 L fet^ 

9 ailiE#¥ 11-3038008 
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0 AVl/Xi: LfeMlJf, if^yclt. mM:^^)V^-^m^9 OmJ y cm^ ^ M 
5 0 0 Lfc|^5|S|-> ^'^Z7dit. mM=i^^JV^-mm^ i o 

:^JV^-^m^ lOOmJ/cm^, MJW>'N°;i/X|0t 5: 5 0 0 il b ^^J^f® 
[0 0 2 7] 

0 6 J: i^-if fcf-A 1 5 ®MI^/^V^;<>iS[S: 1 0 0 Lfc^-^ 

li, mit:E:^;i/dEJ-^^$:8 OmJ/cm^ (if^y a) . 9 0 m J / c ( 
^'^yh) . lOOmJ/cm^ ( 7 d ) i:i|f^lD^-ti:^ 3 i: }C J: U , >f- h 

=¥-^a^^& 9 0 m J/c tLfe*-^, MM 1 0 0 (^'^^^ 

b) ^-^^5 0 0 /^jvy. (^^yc) icii^^^^jc ioT, >^f- hmffi- F i^^ 
>«^#tt7b^$ e3lC|Rl±b, Mlifx^;b^-^M& 1 0 OmJ/cm^ 
iHl^lc. Mlif/NVi/:^IJc$: 1 0 0 A;!/::^ (^^-7 d ) :^)^f> 5 o o 

[0 0 2 8] 

0 7l±, ^(DH 1 cD|li6?^^jcj:-sit]^h^>s:;x^cz)^jt;^?5SfcJ; 

tf-A 1 5®miif:i::^;i/^-^g$: 1 0 OmJ/cm^ t LTf^i^$tl 

07lcfeVNT, #,ffttt>!f-FSffi (V) , MflffliFl/-r>«§S (A 

mm^^jvy^m^ 5 0 0 /-^jiy.tvrz.^n. ^^y c it. 1000 

#tt^^*^7 d LT^-To 0 8l±. 0 7 J; U-iftf-A 

1 0 fflSiE#¥ 11-3038008 
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V(Dt.^(D]^U4z/mm (A) ^m-to 

[0 0 2 9] 

07fe j;tJf|lI8 J; *J. A;i/>^ b-if If-A 1 5 (DfiMlif A;UXiS[7b^it*tIt-S{Co 

1 0 0 o/\°;i/:^5g^fiMiifL;t^-^ii, mn<Dmmh^y^:^^^. 'tt£t>^. mm 

[0 0 3 0] 

, l/-if tf-A 1 5(DmM:^^JV^~^m^4: OmJ/cm^ 00 

;g^Cfe^■t<5Mlif^^°;^^IS[$: l O 0 7\°;i/X^ bT-f^^^tl^MMlCfett-S, h 
«i±- Fl/-f ^mt^^^i-^*^ ^'T-fe-Sc EI9^CfeV^T, ^fflli>!f- h«E (V 
) , mmit]^\y>(ymm (A) $:^t-o ig9J:U, mm:^:^J]y^'-^mt)'^4. Om 
J/cm^, SOmJ/cm^, 60niJ/ciii^, VOmJ/cm^, 80m 
J/cm^. 9 0mJ/cm^, 1 0 0 m J / c fcf- A 1 5 

[0 0 3 1] 

&^±<D^oK. #^^SilKi 1 cD;!K*>f^:^cMv^btl'g>A;l/>?.u-if^f-Al 

1 1 ffiiE#¥ 11-3038008 
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[0 0 3 2] 

m^mm-v:^^ s i l^i 4 ^tam-t^:itiz^ :i©s i mi 4 cfi® 

i:e)lCLTVNer i:{CJ: S i N,^ j^l 4 $:^^6^JCitI|^t--5 3 t ICi o T# 
[0 0 3 3] 

±f:L. _h«E(Z)#M^S ij^l 1 CD7K^^t:^3Slcj;oT. #^at S i K 1 1 (DM 

mmh^yV:^^^mm-t^z.i:i}^X'^^o ^fc, 3(D«^. #M^Simii 
J:icm@i2, 1 3 $:j^mb7^=^ic. rcDJilCTK^-^^tM-efeS S i Ml 4 
^mmi^. ^hiZZOmz. 7\°;i/>?.l^-iftf-Al 5 ^fiSML/TS i i^l 4 

imi 1 cDl^^ifizl^CD h^^y >^^S©<£i^^|sI^tC, «M12, 13(D:r- 

[0 0 3 4] 

r<Dl|l<Z)^»ffiJCfeVNTli. #M^Simi 1 o^^c^-fb^S^:-^*?) 
[0 0 3 5] 

mz. z(Dmm(Dm2(Dm:mmwAz^\,^xm,m-t^o 01 oi*, z(Dm2(Dm 
mmmizj:^mmh^yi^^^(Dmmism^mm^^r:^i^(Dmmmx&^. mi 
oic^vNT. ^i<DmmmMiz:i3i-f^iim—^t^itMf^-t^^\^^izit. m—(Dm 

1 2 ffiSE#¥ 11-3038008 
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[0 0 3 6] 
[0 0 3 7] 

mz. Ell otc^f <fce)ic, s i 1^1 4j:jc, m^it=evz>'7'y (Mo) 
m^it. ^y^jv (Ta) t.fcit^y'ifT.'ry (w) fjtE^m^^^^t^-^mx 

rjjctc, m:^\>tmi(Dmmmmiz:i5i-f:s>tmmiz. mmzMvx. ±mmi 

ecDffiUTD^^jAVl^^ Iz-if tf-A 1 5 $:Mtift--5o l/-if l^'-A 

1 5:«)>^MMi 6TM$tiT. 6t)^Mm^ti^:r.iHz^^x^(D 

#tc, s iN^ m 4tp(Dyi^m^^mms imi nzmm-^^xyi^mit^n^K 

[0 0 3 8] 

^i<Dmmmmiz^:s>mmh'yyi?y.^<DmM:^^mtmmx:^^(Dxu mm^m^ 

[0 0 3 9] 

tfe. :i®ll2(D|gig?^®,CD:©-^, 7^°;l/Xl/-iflf--M 5}6^^MI11 6 
Iz^^XV^U^ti^tci^. ^©^MUl 6(DTMJCA°;i/X l/-if t^-A 1 5 ^'^M 
lif ^ ti -5 r i: S 3 i: % T ^ -5 = 

[0 0 4 0] 

mz. z.(Dmm(Dm3 (Dmmmmiz-o\,^xmm-t^. zzxit. m^mmti^^ 
m^s imiz^ijm^^nr=.hv zf^- hm<Dmm h^yyVT.^^mit^^m^ 
iz^\<^xmm-t^. m 1 1 ~Ei 1 6 zLa^msoymmmmiz^^^mmh'yyty 

1 3 ffiIiE#¥ 11-3038008 
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[0 0 4 1 ] 

z:(D^3(Dmmmmiz^:^mmh'^yp7.^(Dmj^:^mziB\^^xit. mine 

m<Dr=^j\^yry^^(Ds iM2 3 i5^z:^m^itmmi o o nms^os i Og 
tj^^fji^^- hmnm2 4 s iM2 3 ^3«i:t>*^- hmmm 

2 4 ^m^-ts^(D::^7^y ^ V y ^^^(D-m^m^-f^ s iM2 3 ^mm-t 

^mzit. ^-y^y hilLTS LT H e ;?fX $:Mvn, H e :^3' 

X®^5S4$: 5 0 s c c m, ffiij^: 5 mT o r r i: b, & 1 5 OWft 

^ LTH e ^3<fct>*02 <Dm^ii:^^m^\ H e 5?f X J3 i: tJ^Og :^J*X®g^4$:^tl 
^tlSOsccm, 5sccmi:b, 1 5 0 Wil-^-Sc 

[0 0 4 2] 

7^{C, 01 2lC^t-J:e)lC. S«lC*fL/TS iil2 3<Z){|iI>^)^^A°;i/::^> !f tf 
-A2 5 ^rMlift-S^htCJ; S i 2 3 $:T--;^-r-5= r (DA°;bX l^-lf 
lf-A2 5 $:fflV\fcW-ifT — -;i/tCj;oT, y^JVy T S ij^2 3^^^ 

^sim2 6ii, :i(Dmmh'^ypy^^o)mmMi^^m^-t^^<D-v$>^o rcD 
^-^^ iz-if if-A2 5iz^vs im2 3t,mmmizmm-^n^^t>\z. 

•So A^isfi^fcid:, z:(DU—^r~-Jv<Dmzit. m^it. i^-lf tf-A2 

5 ©^Mi: bT?^:R3 0 8 nnKDXe C 1 X^S/V V^ e>tl, U 

-ifl^-Al 0 ^CJ:^MI^3l:^;^:^-^M$: 2 0 0 m J / c , ^NVVXipi?: 3 

1 4 ffiSE4t¥ 11-3038008 
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0 ns, 5 0 0 /Wl/::^. i: LT U—^r~-J\y^^fOo 

[0 0 4 3] 

[0 0 4 4] 

^^^c, Ell 4 {c^i-<fce)ic, m^itiyi^y.h^'^^-y 2 s^^ht^^^v. v 

V7.V)^^-'y2 8, ff'-VmM2 7fei:t>'>5f- h^^m2 4 bT, 

<i:e)^n^>f:M%$: K-t^>^*-r^o ^TtltCj:*;, S i 2 6 ifilC>!f- h 

S@2 YlC^fLTSa^-^fi^tCn"^ M(?)V-:^MJ|5c2 9 ^ J:t>* Kl/-f >Mi|lc3 0 

[0 0 4 5] 

VDSStCj: S i Og M©i;e)^$ei^l^3 1 §:^®fC?^^ b^^. ^(^)^^l^3 
l<^m^aP:J^$:X«y^>^tCj;»;i5^5SbmP3 1 a, 3 1 b $:?^^igt--5c ^k\Z 

■So 

[0 0 4 6] 

^k\Z^ El 6 tC:nt-rj:e)JC, Mx.li<gM>^^XvCVD^lCj; U. ^ffitcMx. 
1^)1^1 0 0 nnig;g(Z)S i i^3 4 ^ J: WJx.«mj?3 0 nm®;g®r=E;b 
:7t:^S iM3 5 $:Jli?:?CJ^^-r-2>o rrT% SiN^1^34l±, m.'^K.ii^m^^ 

es^s i j^3 4 fej:t>*r^;^:7r>^ s ij^3 5<Dm^^i^o:>-m^mif^i: 

, S i J^3 4 §:?^^-r^|^lCtt, >''D -fe h LT S i , NHgfcj: 

1 5 ailiE#¥ 11-3038008 
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©m-^?!J*X^^V^, S i ;tfX(Z)S^*$: 1 0 s c c m. NH^iS7.(Dm 
i&40sccm, 135sccmi:U, idtij^: 1 0 0 mT o 

r r, ■/^XtA'7-$:4 OW, S^M/g^: 1 0 0 °C i: f -So T^^l/^T^^Si 
ms 5 $:?^fi^i--5|^tCli, yD-feX:^*Xi: LT S i iS^ZJ^H^ (DM^iS:^^ 
Mv^, Si :^7.(D^A^ 2 0 s c c m, SOsccmiiL 
, BiJ^ 1 0 0 mT o r r, ■/9Xv/\°':7- 1 0 W, ^^U^^ 1 0 O'Cil-T 

[0 0 4 7] 

1^3 s-ei^iR^tiT, ^®r^;i/>'TXS iM3 5 A^M^ti-sr iiic j:oT:i 

(DT»® S i m3 4;6'^i;D^$tl^o zmiCj;^J, S i M 3 4 if ©7K^$: 

v-y^mmz 9 ^j:t>'Ku>f >fi^3 0 tmrn-^nr^nms 2, 3 3*^e/>^u 

[0 0 4 8] 

tifA;i/y?>i5(j±, Mx.li#^^S iM2 6 b:«)^=fe;SiN^IK 

-A3 6(DMJ|ifx:^;i/:^-^^li, Mi^li. ±«EbfeT^;i/:7 tx^^® S i 1^ 2 
3 $:^^>fbbT#M^S i]^2 6 ^l^iCM V^fe li--A2 5 

UTt^^:S3 0 8 nni<Z)Xe C 1 X^p >>v :^)WV> e>tl-5o ZiCDJ-^^lT. 

tl^c 3©||3 ®||^g?^ffi^CfeV^T=fe;, b-if If- A 3 6 

Tfe-S^-^tt, S i 1^3 4 feJ;t)fr^;b>'T>?. S i M3 5 (DTS{ftI®«^3 
2, 3 3^>^^X^^y ^S«2 1 J&^*75)^^IDl^3^. Ztl ^ 

1 6 aJiiE#^ 11-3038008 
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[0 0 4 9] 
[0 0 5 0] 

3 (DmMm-m(Dm^. /wi/xi^-iftf-As bif^r'^)\^yT:^s ims 4 -cm 

zi(dt^;i/-7t:^ s ij^s 4 (Z)TMic/n°;i/;^ i^-if tf-As 5 A'^m 
lil- $ ti "5 r i: B&it -r -5 r i: =b ^ s „ 

[0 0 5 1] 

&s±:i<Dmm<7)mmmmiZ'z>\^^xM.^mi::.mmvr^t>^> commit, jt^^n 
-^mv^^. m^it. mmmmiz:i5\>^xm\fr=.mm. urn. -fu^i^^tj^if 

tt^< tT-Micf^'-r, ig:^^C0CTrtie5i:M^-5tS[^B> ^^t. ^n-fe 

^ti, m^immumifioo'cnm(D:^vx.^uy^uy^iy-h (pet) 

^^VU-h (PMMA) Tb^ej^-S^^X^^-^y ^^^tfett5KU;fj-7}^':^^- h ( 

S i]^5 ^ LTT^;^7TX4^®t)®$:Mv^TV^-5:^)^ rtlli> #^^^(^%CD 
§:mv^T=b J:V^o ^fc, Jb«&®m 3 ®||ife?^MtCj3l-j--g> S i H 2 3 ii LTlt, T 

1 7 ffiiiE#^ 1 1-3038008 
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[0 0 5 2] 

tt^. ±v^(Dmi-ms(Dmmmmiz^\f^xit. 5, 3 

eo^mtVX. Xe C 1 X:^r^>Vl/-if (?g;R3 0 8 nm) S:M V^T Vn^ ;^)^, 
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